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IN THE CLAIMS 

Please amend the claims as follows: 

1. (Previously Presented) An electronic system, comprising: 

a semiconductor substrate having a first surface, a second surface opposite the first 
surface, and a hole extending through the semiconductor substrate and connecting the first 
surface and the second surface; 

a first functional circuit on the first surface of the semiconductor substrate; 

an optical fiber in the hole, the optical fiber having a cladding layer and a core, the core 
including a core hole extending along a length of the core, the optical fiber also having a first end 
and a second end; 

an optical transmitter located at the first end of the optical fiber; and 

an optical receiver located at the second end of the optical fiber, wherein the optical 
transmitter and the optical receiver are configured to transmit optical signals through the 
semiconductor substrate between the first functional circuit and a second functional circuit. 

2. (Original) The electronic system of claim 1, wherein the optical transmitter and the 
optical receiver are configured to transmit the optical signals from the first functional circuit to 
the second functional circuit. 

3. (Original) The electronic system of claim 1, wherein the optical transmitter and the 
optical receiver are configured to transmit the optical signals from the second functional circuit 
to the first functional circuit. 

4. (Original) The electronic system of claim 1, wherein the cladding layer surrounds the 
core, and a first index of refraction of the core is greater than a second index of refraction of the 
cladding layer. 
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5. (Previously Presented) An electronic system, comprising: 

a semiconductor substrate having a first surface, a second surface opposite the first 
surface, and a hole extending through the semiconductor substrate and connecting the first 
surface and the second surface; 

a first functional circuit on the first surface of the semiconductor substrate; 

an optical fiber in the hole, the optical fiber having a cladding layer and a core, the 
optical fiber also having a first end and a second end; 

an optical transmitter located at the first end of the optical fiber; and 

an optical receiver located at the second end of the optical fiber, wherein the optical 
transmitter and the optical receiver are configured to transmit optical signals through the 
semiconductor substrate between the first functional circuit and a second functional circuit, 
wherein the core of the optical fiber includes a core hole, the core hole running along the center 
of the optical fiber. 

6. (Previously Presented) An electronic system, comprising: 

a semiconductor substrate having a first surface, a second surface opposite the first 
surface, and a hole extending through the semiconductor substrate and connecting the first 
surface and the second surface; 

a first functional circuit on the first surface of the semiconductor substrate; 

an optical fiber in the hole, the optical fiber having a cladding layer and a core, the 
optical fiber also having a first end and a second end; 

an optical transmitter located at the first end of the optical fiber; and 

an optical receiver located at the second end of the optical fiber, wherein the optical 
transmitter and the optical receiver are configured to transmit optical signals through the 
semiconductor substrate between the first functional circuit and a second functional circuit, 
further comprising a reflecting mirror lining the hole. 

7. (Original) The electronic system of claim 1, wherein the cladding layer includes oxide 
material. 
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8. (Original) The electronic system of claim 1, wherein the cladding layer includes nitride 
material 

9. (Previously Presented) An electronic system, comprising: 

a semiconductor substrate having a first surface, a second surface opposite the first 
surface, and a hole extending through the semiconductor substrate and connecting the first 
surface and the second surface; 

a first functional circuit on the first surface; 

a second functional circuit on the second surface; 

an optical fiber in the hole, the optical fiber having a cladding layer and a core, the core 
including a core hole extending along a length of the core, the optical fiber also having a first end 
and a second end; 

an optical transmitter located at the first end of the optical fiber; and 
an optical receiver located at the second end of the optical fiber, wherein the optical 
transmitter and the optical receiver are configured to transmit optical signals through the 
semiconductor substrate between the first functional circuit and the second functional circuit. 

10. (Original) The electronic system of claim 9, wherein the cladding layer includes Si0 2 . 

1 1 . (Original) The electronic system of claim 9, wherein the cladding layer includes A1 2 0 3 . 

12. (Original) The electronic system of claim 9, wherein the optical fiber is configured to 
transmit light having a wavelength, and wherein the hole includes a diameter of 0.59 times the 
wavelength of the light. 

13. (Original) The electronic system of claim 9, wherein the optical transmitter includes 
gallium arsenide. 

14. (Original) The electronic system of claim 9, wherein the optical receiver includes a 
silicon photodiode detector. 
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15. (Previously Presented) An electronic system, comprising: 

a semiconductor substrate having a first surface, a second surface opposite the first 
surface, and a hole extending through the semiconductor substrate and connecting the first 
surface and the second surface; 

a first functional circuit on the first surface; 

a second functional circuit on the second surface; 

an optical fiber in the hole, the optical fiber having a cladding layer and a core, the 

optical fiber also having a first end and a second end; 

an optical transmitter located at the first end of the optical fiber; and 

an optical receiver located at the second end of the optical fiber, wherein the optical 

transmitter and the optical receiver are configured to transmit optical signals through the 

semiconductor substrate between the first functional circuit and the second functional circuit, 

further comprising a reflecting mirror lining the hole. 



16.-33. (Canceled) 



34. (Original) An electronic system, comprising: 

a semiconductor substrate having a first surface, a second surface opposite the first 
surface, and a hole extending through the semiconductor substrate and connecting the first 
surface and the second surface; 

a memory device on the first surface; 

a processor on the second surface; 

an optical fiber in the hole, the optical fiber having a cladding layer and a core, the 

optical fiber also having a first end and a second end; 

an optical transmitter located at the first end of the optical fiber; and 

an optical receiver located at the second end of the optical fiber, wherein the optical 

transmitter and the optical receiver are configured to transmit optical signals through the 

semiconductor substrate between the memory device and the processor. 

35. (Original) The electronic system of claim 34, wherein the cladding layer includes Si0 2 . 
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36. (Original) The electronic system of claim 34, wherein the cladding layer includes A1 2 0 3 . 

37. (Original) The electronic system of claim 34, wherein the optical fiber is configured to 
transmit light having a wavelength, and wherein the hole includes a diameter of 0.59 times the 
wavelength of the light. 

38. (Original) The electronic system of claim 34, wherein the optical transmitter includes 
gallium arsenide. 

39. (Original) The electronic system of claim 34, wherein the optical receiver includes a 
silicon photodiode detector. 

40. (Original) The electronic system of claim 34, further comprising a reflecting mirror 
lining the hole. 

41. -47. (Canceled) 

48. (New) An electronic system, comprising: 

a first semiconductor substrate having a first surface, a second surface opposite the first 
surface, and a hole extending through the semiconductor substrate and connecting the first 
surface and the second surface; 

a second semiconductor substrate bonded to the first semiconductor substrate, the second 
semiconductor substrate having a first surface and a second surface opposite the first surface; 

a first functional circuit on the first surface of the first semiconductor substrate; 

a second functional circuit on the first surface of the second semiconductor substrate; 

an optical fiber in the hole, the optical fiber having a cladding layer and a core, the core 
including a core hole extending along a length of the core, the optical fiber also having a first end 
and a second end; 

an optical transmitter located at the first end of the optical fiber; and 
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an optical receiver located at the second end of the optical fiber, wherein the optical 
transmitter and the optical receiver are configured tq transmit optical signals through the first 
semiconductor substrate between the first functional circuit and the second functional circuit. 

49. (New) The electronic system of claim 48, wherein the cladding layer includes oxide 
material. 

50. (New) The electronic system of claim 48, wherein the cladding layer includes nitride 
material. 

5 1 . (New) The electronic system of claim 48, wherein the cladding layer surrounds the core, 
and a first index of refraction of the core is greater than a second index of refraction of the 
cladding layer. 

52. (New) The electronic system of claim 48, wherein the core of the optical fiber includes a 
core hole, the core hole running along the center of the optical fiber. 

53. (New) The electronic system of claim 48, further comprising a reflecting mirror lining 
the hole. 

54. (New) The electronic system of claim 48, wherein the optical fiber is configured to 
transmit light with a wavelength greater than 1.1 microns. 

55. (New) An electronic system, comprising: 

a first semiconductor substrate having a first surface, a second surface opposite the first 
surface, and a first hole extending through the first semiconductor substrate and connecting the 
first surface and the second surface; 

a second semiconductor having a first surface and a second surface opposite the first 
surface, and a second hole extending through the first semiconductor substrate and connecting 
the first surface and the second surface, wherein the second surface of the first semiconductor 
substrate is bonded to the second surface of the second semiconductor substrate; 
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a first functional circuit on the first surface of the first semiconductor substrate; 

a second functional circuit on the first surface of the second semiconductor substrate; 

an optical fiber in the first hole and the second hole, the optical fiber having a cladding 
layer and a core, the core including a core hole extending along a length of the core, the optical 
fiber also having a first end and a second end; 

an optical transmitter located at the first end of the optical fiber; and 

an optical receiver located at the second end of the optical fiber, wherein the optical 
transmitter and the optical receiver are configured to transmit optical signals through the first 
semiconductor substrate and the second semiconductor substrate between the first functional 
circuit and the second functional circuit. 

56. (New) The electronic system of claim 55, wherein the cladding layer includes SiC>2. 

57. (New) The electronic system of claim 56, wherein the core includes doped polysilicon. 

58. (New) The electronic system of claim 57, further comprising a reflecting mirror lining at 
least one of the first and the second hole. 

59. (New) The electronic system of claim 56, wherein the core includes A1 2 0 3 . 

60. (New) The electronic system of claim 55, further comprising a reflecting mirror lining 
the hole. 

61. (New) An electronic system, comprising: 

a first semiconductor substrate having a first surface, a second surface opposite the first 
surface, and a hole extending through the semiconductor substrate and connecting the first 
surface and the second surface; 

a second semiconductor substrate having a first surface and a second surface opposite the 
first surface, wherein the second surface of the first semiconductor substrate is bonded to the first 
surface of the second semiconductor substrate; 

a first functional circuit on the first surface of the first semiconductor substrate; 
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a second functional circuit on the first surface of the second semiconductor substrate; 

an optical fiber in the hole, the optical fiber having a cladding layer and a core, the core 
including a core hole extending along a length of the core, the optical fiber also having a first end 
and a second end; 

an optical transmitter located at the first end of the optical fiber; and 

an optical receiver located at the second end of the optical fiber, wherein the optical 
transmitter and the optical receiver are configured to transmit optical signals through the first 
semiconductor substrate between the first functional circuit and second functional circuit. 

62. (New) The electronic system of claim 61, wherein the cladding layer includes AI2O3. 

63. (New) The electronic system of claim 62, wherein the core includes doped polysilicon. 

64. (New) The electronic system of claim 63, further comprising a reflecting mirror lining 
the hole. 

65. (New) The electronic system of claim 61, wherein the cladding layer includes Si0 2 and 
the core includes AI2O3. 

66. (New) An electronic system, comprising: 

a first semiconductor substrate having a first surface, a second surface opposite the first 
surface, and a hole extending through the semiconductor substrate and connecting the first 
surface and the second surface; 

a second semiconductor substrate bonded to the first semiconductor substrate, the second 
semiconductor substrate having a first surface and a second surface opposite the first surface; 

a memory device on the first surface of the first semiconductor substrate; 

a processor on the first surface of the second semiconductor substrate; 

an optical fiber in the hole, the optical fiber having a cladding layer and a core, the 
optical fiber also having a first end and a second end; 

an optical transmitter located at the first end of the optical fiber; and 
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an optical receiver located at the second end of the optical fiber, wherein the optical 
transmitter and the optical receiver are configured to transmit optical signals through the first 
semiconductor substrate between the memory device and the processor. 



67. (New) The electronic system of claim 66, wherein the cladding layer includes oxide 
material. 

68. (New) The electronic system of claim 66, wherein the cladding layer includes nitride 
material. 



69. (New) The electronic system of claim 66, wherein the cladding layer surrounds the core, 
and a first index of refraction of the core is greater than a second index of refraction of the 
cladding layer. 

70. (New) The electronic system of claim 66, wherein the core of the optical fiber includes a 
core hole, the core hole running along the center of the optical fiber. 

71 . (New) The electronic system of claim 66, further comprising a reflecting mirror lining 
the hole. 

72. (New) The electronic system of claim 66, wherein the optical fiber is configured to 
transmit light with a wavelength greater than 1.1 microns. 



